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The BOREAS AFM-8 team focused on modeling efforts to improve the understanding of the diurnal evolution of the convective boundary layer over the boreal forest. This data set contains hourly data from the ECMWF operational model from below the surface to the top of the atmosphere, including the model fluxes at the surface. Spatially, the data cover a pair of the points that enclose the rawinsonde sites at Candle Lake, Saskatchewan, in the SSA and Thompson, Manitoba, in the NSA.
Temporally, the data include the two time periods of 13- May-1994 to 30-Sept-1994 and 01-Mar-1996 to 31-Mar-1997 . The data are stored in tabular ASCII files. 
Objective/Purpose
This is an hourly data set for a single column of air from the ECMWF operational model from below the surface to the top of the atmosphere, including the model fluxes at the surface. It is intended to be used primarily for the comparison of the model with surface observations.
Summary of Parameters
There are two components in this data set: • A surface component with subsurface variables: • Temperature and soil moisture for the first model layer (0-7 cm); and an average for the next three soil layers, 7-289 cm.
• Surface fluxes of energy, radiation, and water, c) Atmospheric variables of wind, temperature, mixing ratio, and pressure at model 31, which is about 30 m above the surface.
• An atmospheric component with atmospheric meteorological variables of wind, temperature, mixing ratio, and pressure at 31 levels, starting at approximately 30 m above the surface. The first level is duplicated on the surface data set for convenience.
In 1996-97, the atmospheric part contains an additional field for vertical p-velocity (of unknown quality).
These data are values from the ECMWF model and are subject to the errors of the ECMWF model at that time and to the operational model changes.
Discussion
These are ECMWF model data, which should be useful for comparison with surface flux measurements and as drivers for offline vegetation models, needing continuous atmospheric time-series. 
Theory of Measurements
These data are from the ECMWF operational model. The user is encouraged to see the ECMWF manuals for the model physics.
Equipment

Sensor/Instrument
Description The ECMWF uses surface and upper air data from numerous sources and locations around Earth to create its 6-hour forecast product. The output data are created using multivariate optimal interpolation analysis, followed by nonlinear normal model initialization, before 29-Jan-1996 and 3D-VAR from 30-Jan-1996, and a high-resolution spectral model that produces a first-guess forecast for the subsequent analysis. Data were assimilated every 6 hours.
Collection
Environment The input data used in the ECMWF models are collected from a wide range of global stations that are operated in ambient atmospheric conditions.
Source/Platform
The platforms from which the input data were collected include human observers, fixed towers of various sorts, and tethered and free-flying balloons.
Mission Objectives Not applicable.
Key Variables
This data set contains meteorological parameters that were produced from an ECMWF model. 
Other
Calibration Information The land-surface scheme is discussed in Viterbo and Beljaars (1995) .
Data Acquisition Methods
The ECMWF uses surface and upper air data from numerous sources and locations around Earth to create its 6-hour forecast product. The 6-hour data are created using multivariate optimal interpolation analysis, followed by nonlinear normal model initialization, before 29-Jan-1996 and 3D-VAR from 30-Jan-1996, and a high-resolution spectral model that produces a first-guess forecast for the subsequent analysis. Data are assimilated every 6 hours. 7.1.5 Grid Description Not applicable.
Data
Temporal Characteristics
Temporal Coverage
The data cover the periods of 13-May-1994 to 30-Sept-1994 and 01 -Mar-1996 to 31 -Mar-1997. We have included a full 13-month year for 1996-97 because there was a significant model change in August 1996, which corrected the subsurface temperatures and in December 1997, which corrected the snow albedo error. Comparing the 1996 and 1997 data will draw attention to this issue.
Temporal
Coverage Map Not available.
Resolution Each 24-hr day of hourly model data is the 12-to 35-hr forecast (the 11-35 hr forecast for the fluxes) extracted from a daily 72-hr global forecast from the preceding 1200 Universal Time Code (UTC) analysis. Occasional forecasts are missing, and that day's data then come from the 36-to 59-hr forecast (36-to 59-hr for fluxes) from the preceding day's 1200 UTC analysis. The data are given in hourly time steps.
Note that all the flux values are averages for the preceding hour. All other variables are instantaneous values at that time. Consequently, flux data labeled for UTC = 00 are actually from the preceding day at 2300-2400.
Data Characteristics
Parameter/Variable
The parameters contained in the data files on the CD-ROM are:
AFM08 ECMWF SURFACE
Column Name SITE NAME To represent the vertical variation of the dependent variables (wind components, temperature, specific humidity, cloud cover, cloud liquid water contents, and cloud ice water contents, the atmosphere is divided into NLEV layers. These layers are defined by the pressures at the interfaces between them (the "half-levels'), and these pressures are given by p(k+ 1/2)=A(k+ 1/2) + B(k+ l/2)*ps for 0 <= k <= NLEV, and where ps is surface pressure. The A(k+l/2) and B(k+l/2) are constants whose values effectively define the vertical coordinate (see table below ). Notice that model levels are labeled top to bottom, i.e., the half-levels p(0+ 1/2) and p(NLEV+ 1/2) are, respectively, top of the atmosphere and surface. The prognostic variables are represented by their values at "full-level' pressures p(k), 1 <= k <NLEV. Values for p(k) are given by
As can be seen in the table below, the model levels are pressure levels at the top (B=0) and sigma levels at the bottom (A--0). The name hybrid levels reflects that. ' ',I3-MAY-94,0,12-MAY-94, 97. 422, -2.5635,1.5938, 9. 95, .0035819,4.88, •23921,-12.71, .26537,0.0, 97.8,153.73,-39.502,-48.044,0.0,-21.509,41.824 'NSA', ' ',13-MAY-94,100, 12-MAY-94,97.383,-3.0332, 1.1714, 9_0, .0036931,4.53, .23925, -12.69, .26536,0.0,97.761,44.485,-31.159,-21.423,0.0,34•528,40 '',01-SEP-96,0,31-AUG-96,1,1.0,6.6485,-2.3998,-41.39, .0000024097, .0011975, 'CPI',I9-JAN-99 'NSA', '',01-SEP-96,0,31-AUG-96,2,3.0,1.7841,-3.5077,-53.09,.0000024083, .0015912, 'CPI',I9-JAN-99 8. Data Organization
Data Granularity
The smallest unit of data tracked by the BOREAS Information System (BORIS) was the data collected at a given site on a given date.
Data Format(s)
The 
Other Relevant Information
Otherdatapointsareavailable, but we believe that these two will be the most useful to BOREAS investigators, given the quality of the operational model at the time. We had hoped to get these data from the later ECMWF reanalysis, but at present this reanalysis stops at February 1994.
The upper air tendency and advection data are still questionable, so we have not included them. The upper air omega data may have some use, so we have included them in 1996, but they have not been validated in any way and could be in error. 0
Application of the Data Set
This is a single-column hourly data set from the ECMWF operational model from below the surface to the top of the atmosphere, including the model fluxes at the surface. It is intended to be used primarily for the comparison of model with surface observations.
Future Modifications and Plans
We recommend that users of these data contact the Principal Investigators (PIs) to be informed of any relevant results.
14. Software
Software
Description The software used were the ECMWF operational model and some postprocessing by the Research Department.
Software Access
Requests for ECMWF software should be sent directly to the Director, ECMWF. It is not generally available to nonmember countries, but specific physics subroutines might be released on request.
Data Access
The ECMWF hourly surface and upper air data are available from the Earth Observing System Data and Information System (EOSDIS) Oak Ridge National Laboratory (ORNL) Distributed Active Archive Center (DAAC).
Contact Information
For BOREAS data and documentation please contact:
ORNL DAAC User Services 
Data Center
Status/Plans The ORNL DAAC is the primary source for BOREAS field measurement, image, GIS, and hardcopy data products. The BOREAS CD-ROM and data referenced or listed in inventories on the CD-ROM are available from the ORNL DAAC.
Output
Products and Availability 16.1 Tape Products None.
Film Products
None.
Other Products
These data are available on the BOREAS CD-ROM series. 
